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(54) CnOCOB nOJiyHEHMfl ByTMJlKAyHyKA 

(57) Pe^epai: 

l43o6peTeHne othocmtcp k nofiyMeHMK) 

CMHTeTHMBClOIX KByHyKOB. B MaCTHOCTH K 

nojiyHeHMK) eyrnriKayMyKa, CnocoO no/iyneHUfl 
6yTM/iKayMyKa ocymecTBTflJOT nyieM 
conofiMMepnaaL^MM nsoeyinneHa m naonpeHa 
npM noHM«eHHoJ^ rewnepaType b npHcyrciBUM 
KaranMsarcpa OpuAe/ifl - Kpac)>Tca c 
McnonbaoBaHMeM b KaMecTBe peaKuvioHHoA 
cpeAbi MeiMnxnopMAB c oGpaaoBaHvieM 
nonHMepMsaMMOHHOk) peaKi^vioHKoR cmocm 
TsepAoro no/ikiMepa b MeiMAx/iopMAe c 
nocneAyioiMevi Rerazau^nei^ sroi^ CMecM. CnocoG. 
orriMMaioLUMMCfl tcm. mto nepeA AeraaaitkieM 
peaKL^noHHyK) cwecb nponycKaiOT nepea 
ruApoi^MK/iOH, M3 nepMC|>epMiiHOM 30Hbi KOToporo 
0T6npaKDT noTOK. B03BpaiMaeMbifl Ha 
cononnMepM3ai4HK). a kia i^eHTpa/ibHOvi 30Hbi • 
noTOK. HanpaBJiflewbii^ na Aeraaai^MJO. 
HcxoAHwe KOMROHeHTbi Anfl nonyMeHUfl 
GyTHjiKayMyKa c^opM^pyioTCfl M3 no Kpai^Hei) 
Mepe OAHOM h3 Hvi>KenepeHMcneHHbix cMecefi: m3 
MCXoAHof^ UJMXTbi M3 M3o6yTM/ieHa, MScnpeHa M 
MeTM/ixnopMAa; m3 BoaBparHoro noroKa hb 

tMApOL^IflKnOHa kl HCXOAHOi^ lUMXTbl. 

CMeujMBaeMbie a rMAPocrpyflHOM annapare; 
BbiUJdyKaaaHHoro BoaBparHoro noroKa m3 



ruApouMKnoHa, BoasparHoro npoAyin'a M3 
n3o6yTMneHa. naonpena n MernnxjiopnAa nocne 
Aeraaai^viM BSBecwi Kay^yKa, CMeiuviBaeMbie b 
ruApocrpyf^HOM annapare npM noAaMS 
MOHOMepoB HenocpeAcrBeHHO 6 

nonnMepnaarop. KarannaarcpHbiJ^ pacrsop 
noAaior b nio6oi^ noroK. B03BpaiAaeMbif) Ha 
cononHMep(43aL4(ix) ;im6o b noHMMepMaarop. 2 
wji.. 1 Ta6/i. 
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(54) BUTYL RUBBER PRODUCTION PROCESS 

(57) Abstract: 

FIELD: rubber industry. SUBSTANCE: butyl 
rubber is obtained via isobutylene/isoprene 
copolymerization at lowered temperature in 
presence of Fried el-Crafts catalyst in 
methyl chloride medium to form solid polymer 
suspended in n^thyl chloride followed by 
degassing of reaction mixture. Process is 
distinguished by that, before degassing, 
reaction mixture is passed through 
hydrocyclone. while withdrawing stream from 
Its peripheral zone, which stream is 
returned into copolynDerization stage, and 
withdrawing stream from central zone of 
hydrocyclone to be routed to degassing 
stage. Initial copolymerization components 
are formed from at least one of the 
following mixtures: 

isobutylene/isoprene/methyl chloride blend; 
recycle hydrocyclone stream with 
above-indicated blend mixed in water-jet 
apparatus. above-indicated recycle 
hydrocyclone stream with recycle 
isobutylene/isoprene/methyl chloride product 



after degassing of rubber suspension mixed 
in water-jet apparatus immediately before 
feeding them into polymerlzator. Catalytic 
solution is introduced into any stream 
returned into copolymerization stage or into 
polymerlzator. EFFECT: enhanced process 
efficiency. 2 dwg. 1 tbi. 5 ex 
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MaoepereHne OTHOCMTCf? k no/iyMeHMio 

CHHTeTHHeCKMX Kay^yKOB. B MaCTHOCTH K 

nonyMeHnio 6yTnnKayMyKa. 

kl3BecTeH cnocoO nonyMeHMfl Gyrn/iKayMyKa 
nyrew cononnMepM3aL;viM H3o6yTMneHa n 
M3onpeHa. b kotopom b lOMecTBe peaKL^noHHof^ 
cpeflbJ ncno/ib3yeTcn yr/iesoAopo^iHbJi^ 
pacTBOpure/ib. b MaciHcxTH nsoneHTaH, a An« 
t^NbiL^iiMpoaaMkifl peaK{\m non^vieptiaai^HM 
McnonbayercR npoTOHidpoBaHHbiR KownneKC 
Mera/i/iopraHMMecKoro coepyiHemf\. 
TeMneparypa T\ommpiA3a\\m cocraB/ineT or 
-70 AO -90*^0. riocjie no/iviMepM3aTopa 
peaiqiiOHHyio CMecb HanpaennioT Ha craAvno 
BbiAe/ieHMfl H cyiuKH KsyMyKa (CnHreTHMecKMi^ 
KayMyK nofl peAaKi^wei^ H.B. rapMOHOsa. /I.: 
XwMUfl. 1983 r.. crp. 299-300). 

OcHOBHbiM HeflocTaTKOM 3Toro cnoco6a 
nBD^^ercn BbicoKa$? Bfl3K0CTb nonyMaK)LJ4MXcn 
pacTBopoB, He nosBonntoiMan padorarb c 
BbicoKOb^ KOHueHTpai^tieO xayMyxa a 
peaKMHOHHovt cpeAe. 

HaMdonee 6nM3KHM k npeAnaraeMOMy 
flenfleTCfl cnocoS no/iyMeHna CyTuriKayMyKa 
nyreM cononMMepnaai^Mki M3o6yrMneHa c 
M3onpeHOM. TAe b KaMecree peaKMHOHHoR cpeAbi 
(icnofibsyeTCR MeTMnxnop^A. He RB/iPioa^MHCfl 
pacTBopMienew aha 6yTnnKayMyKa, a Ann 
MHHi4kikipOBaHkiR peaKL^kiki nor\\AMep\Azai\m 
Mcnojib3yeTCfl KaTa/iMsaTop OpuAenn - 
KpacJ)Tca, b MacTHOCTM anHDMUHnJ^xjiopnA- 
Tewneparypa nonMMepnaaqnn cocTaBTifler or 
-80 AO -100®C, npM 3T0M oepasyioi^nflcfl Kay^yK 
HdxoAHTcn B peaKL^viOHHOv^ cpeAe b BHAe 
TOHKOAUcnepcHoJ^ cycneH3HM. Pocne 
no/iMMepvi3aTOpa peaxuMOHHyio CMecb 
HanpaennioT Ha craAMio sbiAe/ieHtin m cyujKH 
KaynyKa (B.M. Co6oneB. M. B. GopOAMHa. 
DpoMbiiu/ieHHbie ckiHTeTMMecKHe KayMyKi^. M.: 
XHMMn. 1977 r.. crp. 175-177). 

OcHOBHbJM HeAOCTaTKOM 3Toro cncxx)6a 

flB/l«eTCR CBOf^CTBO Me/IKMX MaCTMl^ 

arnoMepMpoBaibcn, npeBpau^ancb b kom, 
Hannnaib Ha BHyrpeHHue ycrpoJ^CTBa peaiaopa 
M. B peaynbTaie, npMBOAHTb k npcKpaumeHHK) 
npOL^ecca n BbiBOAy peaKTopa na npOMbiBKy, 

npHMBM C POCTOM KOHqeHTpai^MM B 

nojiMMepMsarope BoapacTaer eeponrHOcrb 
3arpR3HeHkifl peaKL^viOHHoro npocrpaHCTBa 
CKnoHHbiM K arjioMepaqMM m npuriMnaHHio 
noHMMepoM. TaKMM o6pa30M, b AannoM 
npoL^eoce Heo6xoAMMo BbiOMparb onTMM£inbHbie 
ycnoBMfl Me^KAV AHMrenbHocTbio HenpepbiBHOi^ 
paOoTbi M KOHi^eHTpai^Mefl non^Mepa b 
peaKTope. 

SaAS'^ei^ HacTOflnero n306peTeHHfl 
flB/iflercfl ysenMHeHne npoAo/DKi^Te/ibHocTM 
HenpepbiBHOj^ paCoTbi no/ikiMepMsaTopa npM 
yBe/iMMeHHbix KOHMeHTpauMRx no/iviMepa b 
peaKUMOHHOf^ CMeoi. nocrynaioiiieR na 
AeraaaHMK). CHtDKeHkie aHeproaarpaT m 
yee/iMMeHMe npoMSBOAHTenbHocTii npouecca. 

yKaaaHHbii^ peaynbTar AOCTMraercn 
npeAnaraeMbtM cnocoGoM nojiyMeHun 
GyTuHKayMyKa nyiew cononnMepMsaunn 
ki306yTH/ieHa h i^aonpeHa npM noHkixeHHOiH 
TeMneparype b npMcyTCTBMM KaiannaaTopa 
OpuAenfl - Kpacf)Tca c Mcnonb30BaHMeM b 
KaMecTBe peaKi^HOHHoi^ cpeAw MeTnnxnopi4Aa c 
o6pa30BaHHeM no/iMMep^aaMvioHHOvi 
peaKi4MOHHoi^ cwecu TBepAoro nonnMepa b 
MeTkinxpopMAB c nocneAyioL^et^ Aeraaai^MeA 
9ToA cMecM. npMMeM nepeA AaraaauMoA 
peaxMHOHHyto Maccy nponycxaioT nepea 
rwApoL^HKnoH. m3 r\epiA(pep\Ai^Hok aoHbi Koroporo 
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OT6Mpaior noTOK. BosBpau^aeubiff na 
nojiMMepn3ai4MK), a m3 L^eHTpa/ibHoft aoHw - 
noTOK, HanpaenneMbivi Ha AerasaL^^to. 

KoMnoneHTbi Ann nonyMennfl OyrnriKayMyKa 
4)0pMMpyK)TCfl H3, no Kpat^Hei^ Mepe, OAHOft M3 
HvoKenepeHncreHHbix cMecew: 

• McxoAHan aiMxra m3 M3o6yTi4neHa, 
Maonpena m MeTM/ucnopMAa, 

• BbiLueyKaaaHHbiCi BoaaparHbiE) noTOK Ma 
r>iApoi4MicnoHa h McxoAHsn lUMxra. 
CMSiuMBaeMbte b rt^ApocrpyflHOM annapare npM 
noABHe MX B no/iMMepMsarop, 

. BbiiueyKaaaHMbif^ BoaBparHt^fi noroK na 
rMzvx>UMKnoHa, BoaspaTHbiM npoAyKT uis 
M3o6yTn/ieHa, naonpena m weTunxjiopnAa nocne 
Aeraaai^nM B3aecM KayMyxa, CMeiui^BaeMbie b 
OTAeribHOM ruAPOCTpyi^HOM annapare. npn 
noAase kicxoAHbix MOHOMepoB 

Hencx:peACTBeHHo b no/inMepnaarop. npn 3tom 
KaTajiM3aTopHbiv4 paciBop noAaior n^^o b 
no/iMMepMaarop, jtM6o a Ma BoaapaTHbtx 

nOTOKOB. 

fMApocTpyPiHbiif annapar npeAcraB/ifler 
co6oj^ rMApocTpyiiHbii^ nacoc m cnyxMi Ann 
ocyu^ecTBfieHMn npOMecx^a BaaMMHoro 
nepeMOLUiiBaHvifl BbtiueyKaaaHHbix hotokob h 
nocneAywinero mx coBMecTHoro 

TpaHCnOpTHpOBaHMH. 

HpoMecc nojiyMeHMfl OyTkinKaysyica 
ocytuecTBn5)eTC5i no cxeMe, viaoGpajKeHHofl Ha 
(|)Mr1. 

CMecb MOHOMepoB B pacTBope 
MBTt^x/iopMAa (iLiMXTy) noAaiOT (norox 1) b 
peaKTOp 2 Hepea luryi^ep 3. OAHOBpeMeHHO b 
peaKTOp 2 Mepea uiTyLtep 4 noAator pacTBOp 
xjiopMAa axiioMMHMn b MerHiixnopMAe (hotok 5) 
PeaxL^MOHHyio CMecb MHrenckiBHo 

nepeMeujMBaiOT MHoroppycnof^ Meiua/iKoC^ 6. 
TeMneparypy b peaxrope 2 BbiAepKnaafOT 
M3MeHeHMeM noAann Kara/inaaTopHoro 
pacTBopa 

BsBecb o6pa30BaBUiercx)n SyTMnKayHyxa 
HanpaBHflKDT (noroK 7) b i4HJinHApn'-iecKyio MacTb 
TMApoMMKnoHa 8 no Kacare/ibHof^ k creHxe. 
CycneH3Mfl xayMyxa, npwo6peTan Bpau^aTe/ibHoe 
ABHxeHMe M npoxoAR cna^ana 
MvinviHAPMMecKyio, a aareM m KOHHMecKyio sacTb 
rtiAPOMMxnoHa 8 m noA Aej^cTBkieM 
MeHTpo6e>KHOi^ cunw, paaAe/iflercfl na Asa 
noToxa, OTJiMMaiomMecfl no n/iOTHOCTn. Menee 
n/ioTHafl MacTb pacnonaraeicfl b LieHTpajibHoC^ 
MacTM ruApOLiMKnoHa. a 6onee nnoTHap 
0T6pacbJBaeTCJi Ha nepMcJ)epkiio. . Menee 
nnoTHyio nacrb noToxa. coAepxainyio b 
KOHi^eHTpkipoBaHHOM BMAe Haki6onee xpynnbie 
^acTMi^bi xayMyxa, BbiBOAnr nepea ujTyi^ep 9 
otApoMMxnoHa 6 hotokom 10 b Aeraaarop 11. 
TAe npoMasoAflT ornapxy Merkinx/iopKAa m 
HeaanojiMMepiiaoBaBUJbixcA MonoMepoa 
(BoaBpaTHoro npoAyicTa) or xay^yxa. 
BoaBpaTHbiA npoAyxT (norox 12) Hanpaannior na 
nepepaSoTxy. Hocne cooTBeTCTByioiAev^ 
ncAroTOBXM. aaxTJOHaKsu^ef^cfl b BbiAeneHUM 
npOAyxra, npMroAHoro aha nonnMepnaaLiMM 
(cwecb: MeiM/ixnopMA. M3o6yTMneH. naonpeH), 
BoaBpaiHbiW npoAyxT HanpaB/iflJOT na 
npuroTOBneHMe tuMxibi. Bonee nnoTHwi^ noTox 
13, coAep)KaiMMf4 b paaOaB/iennoM BMAe Me/ixMe 
MacTMi4bi xayMyxa, Mepea mryi^ep 14 
rkiApoqMxnoHa 8 naoocoM 15 Mepea 
pery/iMpyioiAMf^ xnanan 16 Hanpaannior b 
peaxTop 2 Mepea luryi^ep 17. Bo apeMn 
npot^ecca perynMpyior pacxoA noroxa 13 m 
4}MxcMpyior ero pacxoAOMepoM 18, aaMepntor 
KOHL^eHrpaL^MK) xayMyxa b noiiMMepMaarope m b 
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yeent^HMBaeTcn 
nocTynaiOLL^eM Ha 
RocKOJibxy noTOK 



noTOKe, nocTynafoinew Ha Hacoc 15. A^r 0T80/;a 
Tenna. oCpaayjoiLierocfl b peaynbTare 
nporeKaHMW peaKi^MM nonnMepnaauMM. m aha 
noAaep>KaHMfl Heo6xoflMMoft TeMnepaiypbi no 
Bbicore peaiaopa b tohkbx 19 m 20 b 
TennooOMieHHbie sneMeHTbi 21 noAaioT rotokom 

22 XMAKHA 3TM/ieH, KOTOpbli^ BblBOAflT B 

napoo6pa3HOM bhas rotokom 23. B 3T0M 
npoqecoe aa CMer BbiBQAS Ha Aeraaai^Mio 
npeviMyi4ecTBeHH0 Kpynnbix sacTHu nonmepa 
(noTOK 10), KOTOpbie Haii6o/iee CKnoHHbt k 
amoMepaunki m Ka/iMnaH^K) na BHyrpeHHMe 
ycTpOMCTBa, CHki>KaeTcn aepoflTHOCTb 
3arpfl3HeHMfl nonnMepMsaTopa. B peaynbTare 
oTOopa pasOaBneHHOM cycnenann H3 
nepki4)epkiMHofi 30Hbi rkiapoL^viKnoHa b 
3HaMMTenbHoi^ CTeneHM 
KOHL^eHTpat^Mfl cycneHSMM, 
Aeraaaukiio (hotok 10). 
pasGaBneHHoR cycneH3MM (rotok 13) 
HanpaB/ifl»OT o6paTH0 b noRMMepnaaTop. a oh 
npaKTMHecKM ne ooAep)KMT Kpynnbix HacTi4L4 
no/iHMepa, Bpewfi npe6biBaHHfl Kpynnbix MacTiii^ 
6 peaKqMOHHoR aone coKpai^aercn, hto 
6naronpkiPTH0 OTpaxaercp na 
npoao/VKurenbHocTn nenpepbiSHof^ pa6oTbJ 
peaKTopa. floTOK paaeaeneHHOt^ cycnenauM 
(noTOK 13), HanpaenfleMbii^ b no/iMMepnaaTop, 
cHMxaeT KOHueHTpaMMK) no/iMMepa b new. mto 
TSKxe yMeHbUjaer aepoflTHOCTb aaOkiBKM 
noHMMepHsaTopa. 

Ha kt3o6pa)KeHa cxeMa sapManTa 

ocyiMdcrB/ieHMf) cnoco6a. Kor^a nacoc 15 
aaMGHeH rhvlpocrpyMHbiM annaparoM. e kotopom 
b KaMecTBe pa6oMeH ;kmakoctm McnonbsyioT 
muxTy. 

CyinHocTb M3o6peTeHMfl Mn/iKx:TpvipyeTcn 
c/ieflyK)ii4HMM npMwepaMM. 
npMMep 1 

riponecc no/iyMeHi4fl 6yTM/iKayHyKa 
ocyiMecTBRSinM no cxeMe, MsoGpaweHHoA na 
ct)nr.1. 

CMecb MOHOMepoB a pacTBOpe 
MeTMJixnopviAa, coaep;Kau4y)o 25 Mac.% 
HSoSyTMneHa, 0,5 Mac.% ^aonpeHa h 74,5 Mac.% 
MBTbinxnopMAa (LUHxry) noAasanM b peaKrop 2 
Hepea Luryuep 3 b KonnnecTBe 15 t/m. 
OAHOBpeMeHHO B peaKTop 2 nepea miyi^ep 4 
noAaBa/iM pacTBop xnopKOa anwMMHun b 
Mern/ix/iopnAe c KOHueHTpauneM 0.1 Mac. %. 

PeaKl^HOHHyK) CWeCb HHTeHCMBHO 

nepeMeiiJkiBa/iM MHoronpycHOvi MeiuartKOM 6. 
TeMneparypy b peaKTope 2 BbiflepKMsann b 
npeAe;iax wnnyc 92 - MUHyc 88°C, perncrpupyji 
ee TepMOMerpaMki conpoTViBneHHfl b roHKax 19 
M20. 

BaBecb oGpaaoBBBUjerocfl GyTMnKaynyKa 
Hanpaanfl/iM (rotok 7) b tmapouhkroh 8. Menee 
n/ioTHyK) MacTb noroKa, coAepKau^yK) b 
KOHt^enrpvipoBaHHOM bmac Havi6o/iee KpyoHbie 
MacTviubt KaynyKa. buboamrh nepea mryuep 9 
rMApounKJiOHa 8 b Aeraaarop 11. Sonee 
nnoTHbik) noTOK, coAepxaaikii^ b paa6aaneHH0M 
BkiAe Me/iKbie MacTMUbi KaysyKa, Hepe3 mryuep 
14 ruAPouMKROHa 8 nacocoM 15 nepea 
peryni^pyKDu^Mfi KnanaH 16 Hanpaan»/iM b 
peaKTop 2 Hepea mryuep 17. Bo epeMn 
npouecca perynnpoBann pacxoA ox nacoca 15. 
aaMepnnvi K0Hi4eHTpat^MK) KaynyKa b 
noRMMepMaarope n b ROTOKe 13, RocTynatoi^sM 
Ha Hacoc 15. KoHi^eHTpauMio xaynyKa a noToxe 
10. Rocrynaiou^eM na orroHKy MervrnxnopMAa m 
HeaanoRMMepMaoaaBUJVixcfl MOHOMepoB, 
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onpeAenfl/iM no nonyMeHHOMy KaynyKy. Hp 
np08OAn/in AO rex nop. noica MoinHocTb na sany 
MeujanKH 6 He npeebicki/ia HOMVinan. 
ripuMep 2 

npouecc npOBOA^nvi raK }Ke. KaK b npuMepe 
1, HO KarajiMaaTopHbiv^ pacTBOp (rotok 5) 
noAasaRM Ha BcacbiaaHkie nacoca 15. a ne b 
ujiyuep 4. 

ripMMep 3 

ripouecc npoBOAHRM raK xe, xaK b npkiMepe 
1, HO BMecro nacoca 15 i^cno/ibaoBa/iM 
niApocTpy^Hbii^ annapar. b kotopom pa6oHe(4 
)KMAKOCTbK) 6bma ujuxTa (rotok 1) (ct>Mr.2). 

npuMep 4 

npOL^ecc npoBOAi^/iM raK Ke, kbk b npkiMepe 

3. HO CMecb MOHOMepoB B peaKTop noAaaajiH 
OTAerJbHo B ujTyuep 17, a paSoMeJi )KHAKOCTbto 
6bin BoaspaTHbivi npoAyKT nocne Aeraaai^Mvi 
B3BecH KaynyKa, coAepjKau^kiA 3-5% 
M306yTMReHa. 

npMMep 5 

npoi^ecc npoaoAMRM raK ;Ke. Kax b npMMepe 

4. HO KaTannaaropHbiA pacTBOp noAaaa/iM b 
noTOK B03BpaTHoro npoAytcra nocne Aeraaai^MM 
BaaecM KayMyKa, HanpaanneMoro na 
ruApocTpyMHbiM annapar. 

PeaynbTaibi, nojiyMeHHbie b npuwepax 1-5, 
npMBeAeHU b raenv^i^e b cpaBHeHMM c 
KOHjpojibHbiM npo6eroM (no nporoTMny). 

Bo Boex npHuepax AocikimyTO 

SHaMHTeRbHOe yBeJ1MH6HMe KOHL^eHTpai^MH 

noRMMepa a cycRenaMM, RocrynaioLLieM Ha 
Aeraaai^Mic (cTOJi6eu 7), mto npuBOA^r k 
coKpau^eHMK) aHeproaarpaT. cHiDKenMio 
KOHueHTpauMM noRMMepa b peaKiope (cTOR6eM 
6), HTo npwiBOA^T K yBenMHeHidio AntiTeJibHocTM 
HenpepwBHoCi paOoibi peaKTopa (cTon6ei4 1 1 ) m 
npoM3BOAHTejibHOCTM peaKTOpa (cTon6ei4 8) (cm. 
Ta6n.). 

OopMyna kiaoGpeTeHkin: 

Cnoco6 nonyHewMfl 6yTMnKayHyKa nyreM 
conojiMMepMaai^MH nsoeyiMJieHa n nsonpena 
npn noHM)KeHHoC% rewneparype b npucyTCTBMM 
KarannaaTopa OpMAe/ifl - KpactJTca c 
Mcno/ibaoBaHMBM B KanecTBe peaKUMOHHoC) 
cpeAH MeTviRxnopMAa c oOpaaoBaHneM 
nojiviMepM3aukioHHoA peaxuHOHHovi cmbcm 
TBepAoro noRHMepa b MeTMJixnopkiAe c 
RocneAyiou^et^ Aeraaai^Moi^ aroC^ CMecM. 
OTRkiHaioiAM(tcn Tew, HTO RepeA Aeraaaukiej^ 
peaKuvioHHyK) CMecb nponycKaK)T nepea 
rMApoi4MKnoH, na nepn4)epMMHOk^ aoHbi Koioporo 
orGnpaioT noioK, B03BpaiMaeMbiJ^ Ha 
cononnMepn3aL4nio. a na ueHipanbHofi aoHw - 
noTOK, HanpaBJifleMbff^ hb AeraaaL(viK), npi^ aroM 
McxoAHbie KOMnoHBHTw Anfl nonyneHMn 
6yTkiRKayMyKa c|}OpMMpyioTCfl na no Kpai^neA 
Mepe QAHOt^ Ha HMxenepeMHcnenHbix cMecefl: 
McxoAHan ujMXTa kia Mao6yTM/ieHa, naonpena m 
MeTMRxnopnAa; BbiiueyKaaanHbif^ BoaapaTHbii^ 
noTOK M3 rviApoL4t4KnoHa M MCXoAHan LUMxra, 
CMeujHBaeMbie a iviAPocrpyflHOM annapaTO npH 
noAane mx b noRMMepkiaaTop; BbiujeyKaaanHbifl 
BoaBpatHbiA noTox \az rMApouMKnona. 
B03BpaTHbiM npoAy»cT M3 M3o6yTM/ieHa, naonpena 
M Mernjix/iopMAa nocne AeraaauuM Baaecn 
KdynyKa. CMeujMBaeMue b OTAe/ibHOM 
ruApocTpyviHOM annapare. npn noAave 
MCXOAHbix MOHOMepoB HenocpeACTBeHHO B 
nonnMepnaaiop, npn aioM KaTajiMTnaaTopHWM 
pacTBop noAaioT rm6o b nojiMMepnaaTop, nv&o b 

nK)60M M3 BOaSpaTHblX nCTOKOB. 
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